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SOLAR OBSERVATIONS 
SOLAR RADIATION MEASUREMENTS, OCTOBER, 1931 

By HERBERT H .  KIMBALI.,  i:i charge, Solar Radiation Iii~eutigationa 

For a description of instriimthts employed and their 
exposures, t'he reader is referred to the January, 1931, 
REVIEW, page 41. 

Table 1 shows that solar radiation intensities averaged 
above the normal values for October a t  Washington and 
close to normal at  hladison m c l  Lincoln. 

Table 2 shows an escess in the total solar radiation 
received on a horizontal surface :it Lincoln, Chicago, 
New York, Pittsburgh, and Fresno a9 compared with 
October nornials for the rcyiective stations; close to 
normal at  hiadison, arid R tleficit at Washington and 
Twin Falls. 

Skylight polaiization ineasurements made 011 4 days at  
Washington give 63 for the niean percentage of polariza- 
tion, with a masimuin of '70 per cent on the 20th. At 
Madison, polarization nieasiirenieiits made on 10 days 
give a niean of 65 per cent with 8 maxiinurn of 76 per cent 
on the 18th. These are almve the corresponding arer- 
ages for each station in October. 

CoRREcTIoN.-Owing to a iriisunderstanding as to the 
reduction factor that was rcqiiired to reduce scale read- 
ings on the register to heat units the weekly averages 
given in Table 2 for Yeptemher, 1031, for Twin Falls 
are too small. For the successive weeks they should 
read 523, 512, 305, and 464 and the departures from 
normal should be -9, + F i ,  -77 ,  and f 2 9 .  

SOLAR RADIATION MEASUREMENTS AT FAIRBANKS, ALASKA 

A request for the installation of apparatus for recording 
the intensity of solar radiation a t  Fairbanks was made 
some time ago by the agricultural experiment station a t  
that place. It was not immediately complied with for the 
reason that the cover of the Weather Bureau thermoelec- 
tric pyrheliometer was secured to the metal base by 
cement, which did not make a permanently tight joint. 
Occasionally moisture condensed on the inside of the 

cover, which could be removed only after the instrument 
had been recalled to the central office. 

The Eppley thermoelectric pyrheliometer is hermetically 
settled inside a glass bulb, which has been carefully dried 
out. Little difficulty from condensation of moisture inside 
the bulb is therefore to be expected. 

An Eppley pyrheliometer, recording on an Englehard 
niicronmmeter was installed a t  Fairbanks early in August, 
1931. It is exposed on a support 10 feet above the roof 
of the office building, where i t  has iinobstructed exposure 
to the entire sky down to the horizon in all directions. 
The 1:ititude of Fairbanks is 64' 52' N., and the altitude 
of the pyrheliometer above sen, level is about 500 feet. 

F:iirhaiilcs is much farther north than any other station 
:it which wlar radiation measiirenieiits of this character 
are now systematically made. The nearest approach to 
it is Sloutzk, U. S. S .  R., latitude 59' 41' N. Records for 
the period September 4,  1927, to August 9, 1928, were, 
however, obtained a t  Green Harbor, Svalbard, latitude 
75' 00' N. They are summarized in the MONTHLY 
WEATHER REVIEW, April, 1931, vnl. 59, p. 154. Green 
Harbor is well within the Arctic Circle, while Fairbanks 
is 1' 31' below it. However, records from the latter 
station can not fail to be of interest. 

The mean daily totals of radiation for each week in 
October are given in Table 2. The maximum daily 
amounts for each week are 61,44,42,  and 40, respectively, 
and the corresponding hourly maxima are 11.9, 7.5, 8.1, 
and 7.5. 

For the last three weeks in August the average daily 
amounts are, respectively, 322, 421, and 245, and the 
corresponding daily masima are 486, 479, and 427. In 
September the averages for each week are, respectively, 
55, 57, 40, and 46, while the maxima are 119, 103, 57, 
and 75. The average for the third week in August happens 
to be the same a s  the normal value for Washington for 
that week. ,411 other averages are much less. In Septem- 
ber the maximum daily amounts are less than the daily 
normals a t  any station in the United States in midwinter 
except in the smoky city of Chicago. 
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TABLE 1 .-Solar radiation intensities during October, 1931 
[Qram-calories per minute per square centimeter of normal surfare] 

Washington. D. C. 

Oct.3 .......... 
Oct.3 .......... 
Oct.10 ......... 
Oct.12 ......... 
Oct. 13 ......... 
Oct.17 ......... 
Ort.19 ......... 

Oct. 21L.~ ...... 
OCt.22 ......... 
oct .  23.. 
Oct. 26 ......... 

Departure..- 

0ct.20 ......... 

....... 

Means ............. 

POSITIONS AND AREAS OF SUN SPOTS 

12.24. ................. 0.86 1.19 #..-~ .................... 
11.38 0.66 0.67 0.82 0.99 .............................. 
7.57 0.68 0.81 0.96 1.13 ............................ 
5.36 0.97 1.05 1.18 .................................... 
4.37 0.59 0.95 1.09 1.15 .............................. 
5.56 0.94 1.02 1.12 1.32 ............................ 
6.36 0.80 0.90 1 . a  1.27 1.48 1.28 1.09 0.97 0.83 

,.04 ............ 0.78 1.02 ...... 1.W 0.72 ............ 
6.27 0.G 1.01 1.15 1.29 1.55 1.35 I .  19 1 . 0 ;  0.Y8 
6.27 .................. .............................. 
6.27 0.79 0.69 1.08 1.30 ...... 1.28 1.12 O.Yk 0.90 

0.79 0.92 1.04 1.15 1.42 1.23 1.05 1.00 0.9U 
___.__ $0.04 +O. 03 fQ 09 +O. 03 +O. 01 +O. 11 +O. 11 +O. 19 +O. 181 

;.M 0.80 0.m 1.14 1.29 1.47 1.25 1.13 1.011 0.90 

1.02 

[Communlcated by Capt. J. F. Hellweg. Superintendent United Ststes Naval Observa- 
tory. Data furnished by Naval Observatory. in cooperation with Harvard, Yerkes, 
Perkins and Mount Wilson observatories. The differences of lon&ude are measured 
from & t r d  meridim, positive west. The north latitudes are plus, Areas are cor- 
rected for lowshortening and are erpressed in mpionths of sun's visible hemisphore. 
The total area, including spots and groups, is given for each day in the last column] 
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-11.0 

9.83 ...... 0.92 
9.83 ............ 
i.P.7 
6.27 ...... 0.96 
6.76 0.85 0.98 
4.95 ...... 1.11 
5.36 
7.04 0.8'2 
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...... 

.................. 12.24 

...... (0.74)/ 0.90 

...... -0.mi-0.01 

___ 
1.MI 1.21 1.44 ........................ 
0.81 0.9; 1.26 ........................ 

.............................. 1.10 .................. 
1.03 1.26 1.48 1.24 .................. 
1.m 1.23 1.46 1.31 .................. 
1.22 1.38 .............................. 

.............................. 1.17 .................. 
0.84 1.w 1.28 1.03 

0.92 ...... 1.04 .................. 
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1.69 1.31 .............................. 
1.01 1.19 1.38 1.15 ................... 
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~ _ _ _ _ _ _ _  
oc t .2  .......... 9.83 0.53 0.621 ................... 
ort. 4 .......... 13.34 ........................ 1.42 
Oct.14 ......... 7.87 0.76 ...... 1.05 ...... 1 
Oct. 15 ......... ..................... 7.19 ...,...... 

Oct. 17 ......... 5.79 0.47 0.70 0.90 1.27 
oct .  18 ......... 7.29 ...,...- 
Ort.19 ......... 9.47 0.m 0.97 1.10 1.21 
Oct.22 ......... 7.04 0.73 0.94 1.09 1.20 ...... 
Oct. 23 ......... 11.81 .............................. 
Oct. 24 ......... 8.23 .................................... 
Oct. 27 ......... 3.30 0.85 0.98 1.10 1.32 ...... 
Oct. 28 ......... 1.3i ...... 1.03 1.19 1.32 

Means ............. 0.74 0.90 1.a 1.281 ...... 

Ort.16 ......... 4.57 0.95 1.04 1.15 1.38j.::::: 
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3.~51 
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.............................. 

-0. U,+O. @2 +O.O- 1+0.03 ...... 
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4.95 
4. 3: 
4. i5  
8. IS 
3. 63 
6.02 
3. YY 

..... 

..... 

1931 
(JCt. 1 (Naval Observatory) ..... 

h ni 
11 55 

10 40 

-40.0 
-30.5 
-2% 0 Oct. 2 (Naval Observatory) .... 

Oct. 3 (Naval Ohervatory) - .-. . 
Oct. 4 (Nav.11 Ohserratory). -. 

10 33 -14.0 I-.", 
(Jet.. 6 (Suva1 Observatory) ..... 
[wt .  6 (Sav31 Observntorp). .... 

(Jrt. 7 (Naval Observatory) ..... 
c)ct. 8 (h'aval 0bserv:rtory) ..... 
Oct. 9 (Naval Ohwratory)  ..... 
Oct. 10 (Naval Observatory) .... 
Ort. 11 (Naval Obeervstory) .... 
Oct. 12 (Naval Obsematory).--. 
Oct. 13 ( N ~ v a l  OhservatoryJ. --. 
Oct. 14 (Mount Wilson)-.- ...... 
Oct. 15 (Nnval Observatory) .... 
Uct. 16 (Naval OhservotoryJ .... 
Oct. 17 (Naval Observatory) .... 
Ort. 18 (Nav:il Ohservatory) .-.. 
oct .  19 (K:xvnl Observatory) .... 
Ovt. 20 (Navnl Observatory) .... 

Ovt. 29 (Nnvnl (.~hwrvatnry) -.. 
Ort.. 23 tl*J:tval 0lxerv:~t.oryi 
Ort.. 24 (Naval 0hservnt.nry). 

Oct. 21 ( N n t d  c)hSerTatOry/ .... 

Urt. 2.9 (hlount 

Ckt. 31 (Nnv:d 0hserv:~toryi. ... 
Mean d .dy  aren for Octohel 

i. 2>l 
13.13 
7 .  s i  
i. 29 
6. (12 
4. 75 
7.57 
8.61 
9. x3 
7.29 
4. l i  

..... 

. . . .  
-_ 

Oct. 1 .......... 
Oct. 2... ....... 
Ort. 5 .......... 
Oct. 9 .......... 
Uct. 16 ......... 
Oct. 17 ......... 
Ort. 19 ......... 
Ort. 20 ......... 
Oct. 21 ......... 
Oct. 24-.. ...... 
Oct. 28 ......... 

AIems. ...... 
Depar tum. .  

10 38 
10 34 
10 40 

+XI. 5 
+70.0 
...... 

......... I - - - - - -  

PROVISIONAL SUN-SPOT RELATIVE NUMBERS FOR 
OCTOBER, 1931 

(L) ita dependent alone on observations at Zurich and its station at -4rOSa) 

[Data furnlshed through the courtesy of Prof. W. Rrunner, Vniverdty of Zurfch, 
Switzerlnndl 

- 
1 Extrapolated. 

TABLE 2.-Total solar radialion (direct + diffuse) received 071 n hori- 
October, Relative 

1031 1 numhers 
October, 

1931 
z 0 9 l t d  surface 

[Gram-calories per square centimeter1 
.4VERbOE DAILY TOTALS ____ 

.... 

.... .... 

.... .... 

.... 3x3 .... 
_ _ ~ _ _  

D E P A R T U R E S  FROM WEEKLY N O R M L P  

.... .... .... 

.... +34 .... ........ 

.... .... 

.... ........ .... 

I 

_ _ ~  

numbers Relative 

7 
0 

Week be- 
ginning- 

Mc 8 
9 
8 

0 
0 
0 

d 8 
8 

1931 
Oct. l-... 
Oct. 8. .  .. 
Oct. 15.. . 
Oct. 22.-. 

Oct. I . . . .  
O d .  8---- 
Oct. 15.-. 
Oct. z.-- 
A cc u m u- 

lated de- 
pa.tures 
on Oct. 
28, 1931. 

Mean: 28 days=9.7. 
%=Passage of an average-sized group through the central meridian. 
c=New formation of a center of activity: E, on the eastern part of the sun's dlsk; 

d=Entrmce  of a large or arerage-shed center of activity on the east limb. 
W, 03 the western part; M, In the central zone. 


